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1. Introduction
Total petroleum hydrocarbon (TPH) is a complex
mixture of hydrocarbons including saturate fraction
such as n-alkanes, branched alkanes, and cycloalkanes
(naphthenes). TPH is normally come from the acciden-
tal leakage of storage tanks of lubricating and fuel oils
resulting in the soil contamination. TPH is classified as
the hazardous material and is considered as the most
organic pollutants in the environment [1]. The concen-
trations of TPH contaminated soil around the world
were approximately from 1,400-14,000 mg/kg [2]. In
Thailand, the TPH concentrations in some industrial
areas were about 39,000-50,000 mg/kg [3]. This high
TPH concentration in the soil may cause poor soil
quality resulting in the limitation of residential and ag-
ricultural uses. Also, it may pollute to the groundwater
leading to unable to use as drinking water. As a result,
the removal of TPH contaminated to the soil is neces-
sary. One of the high efficiency and low cost operation
methods is the anaerobic bioremediation in which mi-
croorganisms existing in the soil play an important role
in the TPH degradation. In this paper, the principle of
the anaerobic bioremediation is addressed. The limita-
tion use of the anaerobic bioremediation is reported.
Also, the discussion of the anaerobic bioremediation is
described.
2. The principle of anaerobic bioremediation
Figure-1 showed that the bioremediation is nor-
mally classified as in situ and ex situ processes. Also,
the bioremediation can be mainly operated under aero-
bic and anaerobic conditions. The anaerobic bioreme-
diation has been expressed as the potential method for
remediation of soils and subsurface environments [4].
In this process, anaerobic microorganisms that play an
important role for the biodegradation of organic sub-
stances use the available substances such as nitrate,
sulfate, iron, manganese, and carbon dioxide as their
electron acceptors. The anaerobic biodegradation nor-
mally occurs when the high concentration of contami-
nants remained under anaerobic condition. This
method is very useful when large and deep soil con-
tamination area was found due to its high removal effi-
ciency with low operation cost requirement [5].
During the anaerobic biodegradation, the TPH
can be converted to methane (CH４) and carbon dioxide
(CO２). However, this transformation may be incom-
plete if the methane microorganisms cannot survive
due to inappropriate condition. As a result, the acid ac-
cumulation may occur due to the acetogenic microor-
ganisms rapidly grow. If this occurs, pH of the soil
might be less than 5.0 causing several environmental
problems such as dissolution of some heavy metals, in-
hibition growth of soil living microorganisms and dis-
turbance of plant growth. Therefore, the biodegrada-
tion of TPH in the soil is required the well operation.
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Fig-1 In-Situ and Ex-Situ Bioremediation
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3. The limitation use of the anaerobic bioreme-
diation
3.1 The advantage of the anaerobic bioremediation
Several studies determined the TPH removal un-
der anaerobic condition. Benzene, toluene, xylene, and
polycyclic aromatic hydrocarbons (PAHs) are usually
studied for methanogenic degradation [6]. Moreover,
the flora soil microorganisms are potentially degraded
TPH under anaerobic condition. It is not necessary to
add the specific microorganisms in the soil to remove
TPH. The TPH was biodegraded under the tempera-
tures of 30oC, 40oC and 50oC under ex situ anaerobic
bioremediation and it was found that the increase in
temperature led to the increase in CH４ and CO２ pro-
duction [7].
3.2 The disadvantage of the anaerobic bioreme-
diation
Under anaerobic condition, microorganisms
transform the TPH to CH４ and CO２. These types of
gases are well known as the greenhouse gases. This
may cause some environmental concerns. Also, the an-
aerobic microorganisms in the soil are slowly grown
up. As a result, the long time is required for TPH bio-
degradation. Several studies found that TPH contami-
nated soil could be removed from the soil at least 200
days for anaerobic biodegradation [8].
4. The discussion of the anaerobic bioremediation
The application of anaerobic bioremediation for
soil contaminated with TPH is very interesting due to
its one of the low cost operation technologies. How-
ever, the difficulty of operation and some environ-
mental concerns are major problem to apply this tech-
nology in the full scale. Also, many studies only per-
formed in the laboratory scale [9] [10] [11] [12]. Thus,
it should be continued to study in the pilot scale and
field scale. In addition, the further study should be not
focus only on the biodegradation but also on the ad-
versely effect of by-products of TPH anaerobic biore-
mediation.
5. Conclusion
The anaerobic bioremediation has high potential
to apply for the soil contamination with TPH. The en-
vironmental concern of this technology is the emission
of CH４ and CO２ addressed as a greenhouse gas. Also,
the incomplete anaerobic bioremediation may cause
adversely affect the environment such as dissolution of
heavy metals. In addition, the difficulty for complete
biodegradation is due to the major types of microor-
ganisms including acetogenic and methanogenic mi-
croorganisms which play an important role in TPH re-
duction. However, the anaerobic bioremediation is an
interesting method for soil remediation due to its low
operation cost.
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